Aberrant in vitro expression of keratin K13 induced by Ca2+ and vitamin A acid in mouse epidermal cell lines.
Normally the expression of the murine type I keratin K13 is restricted to differentiating cells of internal squamous epithelia which line the oral cavity and the upper digestive tract. Recently, however, we were able to show that K13 is aberrantly but constitutively expressed without its normal type II partner K4 also in differentiating parts of 7,12-dimethylbenz(a)anthracene (DMBA/TPA) 12-O-tetradecanoylphorbol-13-acetate-induced squamous cell carcinomas of mouse back skin, whereas its likewise suprabasal expression in papillomas is variable (Nischt et al., Mol. Carcinogenesis 1, 96-108, 1988). In an attempt to reproduce the aberrant expression of K13 in a mouse in vitro system, we have investigated eight established murine epidermal cell lines for their putative ability to express K13. The cell lines differed distinctly in their derivation and comprised cell lines originating from DMBA/TPA induced papillomas (line SP1) or DMBA-treated adult mouse epidermis (line 308) as well as cell lines derived from DMBA or DMBA/TPA-treated primary epidermal keratinocytes (lines PDV and MCA 3D) and cell lines which arose spontaneously by long-term culture of normal epidermal keratinocytes (lines HEL 30 degrees HEL 37 degrees, HELP I and HELP III). We show that, independent of their derivation, all cell lines possess the intrinsic property to aberrantly express K13. Invariably the K13 gene is not expressed when the lines are cultured under low Ca2+ conditions (0.05 mM) and thus prevented from differentiation. Its expression can, however, be induced either by increasing the extracellular Ca2+ concentration or by the addition of physiological concentrations of vitamin A acid to low Ca2+ medium. Whereas in the latter case, K13 expression occurs without concomitant induction of morphological differentiation of the cells, Ca2+ elevation in the culture medium induces squamous differentiation and K13 expression occurs only in differentiating cells, thus reflecting the situation observed in in vivo tumors. All cell lines exhibit a concentration optimum for the stimulatory agents; however, the degree of maximal K13 expression varies considerably among the individual cell lines and shows a striking correlation with the reported tumorigenicity of the lines after transplantation to animals. In contrast, a tentatively suggested correlation between the activation of the Ha-ras gene and the aberrant expression of K13 (Nischt et al., Mol. Carcinogenesis 1, 96-108, 1988) could not definitely be confirmed since we observed K13 expression also in three cell lines which did not carry a mutation in codon 61 of the Ha-ras gene.(ABSTRACT TRUNCATED AT 400 WORDS)